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Preliminary and Short Report
STEREOISOMERIC SPECIFICITY OF USNIC ACID IN DELAYED
HYPERSENSITIVITY*
J. C. MITCHELL, M.D.
In 1929, Landsteiner and Van der Scheer (1)
demonstrated in the case of tartaric acid that "the
presence of optically isomeric groups in two
otherwise identical antigens brought about a dif-
ference in their serological properties", and later
they observed serological specificity of the stereo-
isomers of glucosides (2). In 1930, Dawson and
Garbade reported idiosyncrasy to quinine and re-
lated levo-rotatory alkaloids but not to the dex-
tro-rotatory isomers (3). Subsequently other ex-
amples of stereoisomeric specificity have been
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reported, e.g., in enzyme reactions (4), and in
immunological reactions to polylysine conjugates
of penicillin (5).
The reports noted above describe examples of
immediate hypersensitivity in the presence of cir-
culating antibodies. Apparently stereoisomeric
specificity has not been reported in delayed hy-
persensitivity of the type occurring in response to
old tuberculin and dependent on local cellular re-
sponses.
Allergic contact dermatitis, mediated by cellu-
lar rather than humoral mechanisms, is generally
regarded as a form of delayed hypersensitivity (6).
Three patients [of whom two have been previ-
ously described (7, 8)] have been observed with
allergic contact dermatitis caused by exposure to
usnic acid derived from lichenized fungi. TJsnic
acid (Fig. 1) is a dibenzofuran occurring in the
ci- and l-stereoisomeric forms in nature (9). The
patients were testedf with racemic and with d-
and 1-usnic acid by standard 24 hour occlusive
patch tests and the results are shown in Table I.
Positive reactions were observed to racemic and
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to d-usnic acid but not to l-usnic acid. The in-
duced dermatitis consisted of erythema and in-
duration without clinical vesiculation, present on
removal of the patch at 24 hours and persistent
at test sites for up to 14 days. Histopathological
examination of skin removed from positive patch
test sites at 78 and 96 hours revealed spongiosis
and microvesiculation of the epidermis and a
marked perivascular infiltration by lymphocytes
and a few eosinophils (7). In one patient, patch-
Racemic usnic acid was obtained from Nutri-
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testing was followed, after three hours, by recur-
rence of dermatitis on the hands, forearms and
face at the previously involved sites. In another
patient, administration of 1 mg d-usnic acid by
mouth was followed, after 10 hours, by recurrence
of dermatitis at previously involved sites, and
also at the sites of patch tests to d-usnic acid
which had been carried out during the previous
three months. The sites of previous patch tests to
l-usnic acid were not affected. IJsnic acid caused
no primary irritation in a concentration of 50 per
cent in white petrolatum in normal individuals.
TABLE I
Results of petch tests to usnic acid and its
stereoisomers
Vehicle White
Peteolatum
U.S.P.
Conceutea-
tion
Results of
Patch Tests
Patieot
1 2 3
Raeemic usnic acid 0.1
1.0 +
+
+
+
+
l-usnic acid 0.1
1.0
5.0
—
—
—
—
—
—
—
—
d-usnie acid 0.1
LO
+ +
+
+
+
Rostenherg (10), in a discussion of the patho-
genesis of allergic contact dermatitis, concluded
that the requisite of a simple chemical capable of
acting as a hapten is that it is able to attach to
the surface of a protein molecule with relative
ease, but not markedly affect the integrity of the
protein. In the guinea pig, skin sensitization to
simple chemicals, e.g. picryl chloride, is assumed
to be due to a conjugation with the free —NH5
groups of lysine proteins. Further investigation of
the unique stereoisomeric specificity of usnic acid
may aid in defining the immunochemical requisites
of a hapten in the production of allergic contact
dermatitis.
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